Sensory responses in the medial prefrontal cortex of anesthetized rats. Implications for sensory processing.
The medial prefrontal cortex (mPFC) plays a key role in higher functions such as memory and attention. In order to demonstrate sensory responses in the mPFC, we used electrophysiological recordings of urethane-anesthetized rats to record somatosensory-evoked potentials (SEPs) or auditory-evoked potentials (AEPs) elicited by whisker deflections and click stimulation, respectively. Contralateral whisker stimulation or auditory stimuli were also applied to study sensory interference in the mPFC. Interference with other sensory stimuli or recent stimulation history reduced whisker responses in the infralimbic and prelimbic cortices of the ventral mPFC. This effect could be mediated by activation of parvalbumin (PV) interneurons since the effect was blocked by the P/Q calcium channel antagonist ω-agatoxin. In contrast, sensory interference or the recent stimulation history was not detected by the dorsal mPFC or the primary somatosensory cortex. Results obtained from retrograde tracer injections in the dorsal and ventral regions of the mPFC indicated that somatosensory and auditory sensory inputs may arrive at the dorsal mPFC through secondary sensory cortical areas, and through the insular and temporal cortical areas. The ventral mPFC may receive sensory information through the strong anatomical connections between the dorsal and ventral mPFC areas. In conclusion, results suggest mPFC plays an important role in sensory processing, which may have important implications in attentional and memory processes.